We analyse the link between offshoring potentials and actual offshoring behaviour in German plants. We gain information on outsourcing potential and international tradability of jobs from representative task data and merge it with linked-employer-employee data. We identify individual and plant-level determinants of offshoring activity and analyse whether offshoring potentials influence realised offshoring of German establishments. JEL-Classification: F16,
Introduction

Recent developments
The last decades have seen an extraordinary rise in trade. Also trade increasingly means trade in intermediate inputs along the production chain, and not in final products. Typically, labour intensive inputs are outsourced to low-wage countries, a process typically labelled to as offshoring. 3 The process of offshoring happens increasingly also for small parts of the production process, i.e. single tasks instead of whole goods or plants (so called trade in tasks, see Autor, 2013) .
Literature and Shortcomings
On the one hand, the literature on offshoring typically identifies determinants of offshoring behaviour of firms or the effects of offshoring on firm performance (see Crinò, 2009 , or Wagner, 2011 , for an overview). On the other hand, there is a discussion on what type of jobs are being offshored. Not all jobs are equally tradable, and the economic literature has identified a set of characteristics that potentially influence the offshoring potentials of jobs. While earlier studies have used only a subjective and selected number of characteristics to estimate the extent of job offshorability (see, e.g. Blinder, 2009 , for the U.S. or Schrader and Lasser, 2009, for Germany) . Newer studies focus on a larger number of (more objective) characteristics (see, e.g. Becker and Muendler, 2011, or Brändle and Koch, 2013) . What is missing is an analysis of the link between offshoring potentials of jobs and actual offshoring behaviour of firms.
Contribution of the Paper
The main contribution of the present paper is to complement existing lines of research by linking the two concepts of offshoring potential and actual offshoring. We do so by matching information on offshoring potentials based on a large set of characteristics drawn from the German BIBB survey. The information is differentiated between outsourcing potentials and international tradeability of jobs and is aggregated on a 2-digit-level of occupations. This information is linked to the German LIAB, a linked-employer-employee dataset that combines information on individual workers and a representative survey of German plants. We use the 2008 wave of the survey to analyse a unique variable identifying an increased trade in intermediate inputs. Our investigation proceeds in analysing whether plants with higher offshoring potentials, measured via the occupational groups working in the plants, actually offshore more frequently.
Results
The empirical results of the paper reveal that in addition to the usually applied determinants of offshoring behaviour of firms, the two indicators of offshoring potential significantly affect the outcomes. The average outsourcing potential jobs in a plant increase the likelihood that an increase in imports of intermediate inputs occurs. The effect is small, however. As regards international tradeability of jobs, we find that this measure is negatively linked to actual offshoring behaviour of German plants.
Outline
Section 2 will give short summary of the relevant strains of literature and show the missing link between offshoring potentials and actual offshoring. The data is described in Section 3 along with documentation on the matching processes between the BIBB and the LIAB data and the empirical method. Section 4 will display the empirical results concerning the determinants of offshoring potential and the differences to actual offshoring behaviour. Section 5 concludes.
Literature Review
A sound review of the literature on offshoring and offshoring potentials first needs to define the terms. Firms' offshore parts of the production process when they outsource the production of intermediate inputs to a foreign country. Facettes of this definition arise when the production facility in the foreign country is owned by the firm itself. Then, technically this would represent a foreign direct investment as the production is performed inside the firm boundaries (and not outsourced). Also, the outsourcing of a production process to supply in the home country is labelled as (domestic) outsourcing. The traditional literature on offshoring does not seem to distinguish between the two (necessary) dimensions of offshoring (cf. Antras and Helpman, 2004) . Newer contributions, such as Federico (2012) analyse the choice of firms between integration and outsourcing in the home country or abroad. In the following, we will therefore make this distinction between outsourcing activity of firms and outsourcing potentials of jobs, and international trade in inputs by firms or international tradeability of jobs.
Determinants of Actual Offshoring
Offshoring firms differ systematically from non-offshoring firms. Görg et al. (2008) conclude in their literature survey, that offshoring firms are larger, more productive, more human capital intensive, and have a higher share of exports in total sales. The consequences of offshoring are not part of this study. For a review of the international literature on the economic consequences of offshoring see Crinò (2009 
Determinants of Offshoring Potentials
See Brändle and Koch (2013).
Data and Empirical Method
The LIAB
To investigate the relationship between offshoring potentials and actual offshoring our primary dataset is the LIAB dataset from the Institute for Employment Research (IAB) in Nuremberg, more precisely the LIAB cross-sectional Model 2 1993-2010. It is a linked employer-employee dataset with rich information based on a representative annual plant-level survey (the IAB Establishment Panel), together with personal data generated in the labour administration and social security records from almost all employees working in these plants. 4 The individual data (the Integrated Employment Biographies, IEB) is drawn from official registers and is of very high quality, but the number of individual variables observed is limited. We use personal information on all individuals employed in a plant surveyed in the IAB EP and aged between 15 and 65, excluding home workers and working family members, as well as individuals earning less than 450 euros a month.
The IAB Establishment Panel is a representative sample of about 1% of German plants that is stratified over industries and firm size classes. Hence, large plants are slightly overrepresented, such that the data covers about 7% of all German employees. It bases on the population of all plants in Germany with at least one employee subject to social security. The survey is conducted in personal interviews with senior staff or personnel managers, and has a very high response rate and a very low panel attrition. The questionnaire focusses on the plants' personnel structure, development and policy, and offers extensive information on firm characteristics. We restrict our data to plants from manufacturing and service industries with at least five employees. We access the data through remote-data access and guest visits at the Research Data Centre (Forschungsdatenzentrum, FDZ) at the IAB. (2013). Last but not least the question is asked in a way that it only identifies an increase in imported intermediates, such that level effects, that are particularly affected by selfselection of, e.g. productive, plants into offshoring, do not play a role here. Therefore, we can rely on a single wave of the LIAB data and still control for selection effects based on time-invariant heterogeneity of plants.
Descriptive Statistics here
To account for confounding factors both influencing actual offshoring and offshoring potentials in the workforce, we control for a large number of further covariates. The plant-level characteristics are comparable to the ones used by Addison et al. (2011) . We control for collective bargaining status (including orientation and the existence of wage cushions), in-and outsourcing behaviour, the share of vacancies, the share of workers with temporary contracts, the churning rate, investment activity, firm age, foreign and public ownership, modern technical assets, status as a single plant, status as limited firm, the existence of human resource management problems, and industry, region, firm size and year dummy variables. Furthermore, there exist additional variables which might influence our dependent variables, but which have a significant share of item-non-response. Therefore, we include them in some specifications, but always control for sample selection bias estimating the restricted model on the restricted sample. These variables include the natural logarithm of total investments, the share of expansion investments, standard weekly working time, the share of exports, an overtime dummy, the existence of firm-sponsored training and performance-related pay, and expectations on business outlook, rising turnover and rising employment levels. Additionally, based on individuallevel data, we incorporate plant-specific means of employee characteristics with respect to sex, nationality, tenure, age, qualification (apprenticeship, having completed an apprenticeship, and university education), occupational status (blue collar worker), working time (part-time) and daily wages.
The BIBB Survey
To construct measures of offshoring potential we follow Brändle and Koch (2013) . Based on several cross-sections of the German Qualification and Career Survey of Employees (BIBB Survey) 5 they use a large number of job characteristics to simultaneously explain outsourcing potential and international tradeability of jobs. Using a principal component analysis, their contribution provides for two continuous, synthetic indicators of offshoring potential aggregatable on the occupation, regional, task, or industry level.
The BIBB Survey contains very detailed information on job characteristics of each employee, which are believed to be of relevance for the outsourcing potential and international tradability of jobs. Brändle and Koch (2013) have operationalized characteristics that potentially determine the outsourcing potential and the international tradability of jobs. Especially, they have managed to smooth the information over time, as the different cross-sections of the data are not fully consistent.
In detail information is used on codifiability, routines, new scopes, interactivity, locational ties, cultural linkages by language and law, the use of information and communication technologies, physical working conditions, and pressure to perform. After applying principal component analysis, a mathematical procedure that uses an orthogonal transformation to reduce the set of possibly correlated determinants into a smaller set of linearly uncorrelated components, the indicators can be provided along the two dimensions of offshoring. Figure 1 presents an overview of offshoring potentials based on an aggregation on the approx. Nace1-sector level. It can be seen that most sectors are characterized by either high or low outsourcing potential and international tradability, but that there is a sufficient degree of variation between both dimensions.
For our investigation we aggregate the job indicators from the BIBB Survey to the Kldb1988 2-or 3-digit level of occupations. We then merge this very detailed information to the exact same occupation classifications in the LIAB data.
As our level of analysis is the plant, we then aggregate this information similarly to the individual information from the IEB to the plant level. Our variables of interest then comprise the average offshoring potential of the workforce in each plant, based on occupational classifications.
Econometric Specification
For our econometric analysis we use a simple binary classification or response model (logit or probit). Our the dependent variable is the existence of offshoring in the year 2007, as responded in wave 2008, which can take two values, zero (no offshoring) and one (offshoring). We want to estimate the probability that a plant has offshored parts of the production process within the last year based on sets of contemporaneous characteristics, and especially its exposure to offshoring potentials based on the workforce or task composition in plant in the year before the offshoring activity took place (2006):
The vectors and contain confounding factors at the plant level or plant-level averages of individual characteristics of the employees in the plant, and is the error term. As regards the interpretation of the coefficients of interest, we present the estimated coefficients as well as marginal effects computed at the mean. This model assumes that the two dimensions outsourcing potentials and international tradability are uncorrelated or even orthogonal to each other. As this would represent a limitation to our analysis, and since there are indications in the literature that the two dimensions are linked, 7 we also include an interaction term in our model in some specifications. It can be interpreted whether the effects of one of the two dimensions are larger for larger values of the other dimension and vice versa.
As regards our dependent variable, we also present models differentiating between the origins of the intermediates, i.e. whether they are from abroad, from the home country, or from both origins. This reduces the number of observations. We present different specifications where first only the variables of interest are included. Then we add more and more control variables at the plant and the individual level to check whether the correlations between offshoring potential in a plant and actual offshoring behaviour holds. Specification (1) only contains the variables of interest. Specification (2) adds dummy variables for industries, occupational groups and firm size classes. We add the majority of plant-level characteristics in specification (3) and the individual characteristics i.e. average of employee characteristics working in a plant in specification (4). This is our main specification. In the next columns we add further, observation-sensitive plant-level control variables in specification (6) after checking for sample selection bias in specification (5), where we regress the small number of plantlevel covariates on the small sample. We do find evidence for some sample selection bias. Theoretically the relationship can be negative, if firms sort themselves according to specific productivities (Antras and Helpman, 2004) . However, the empirical literature has found similar characteristics to affect both dimensions in the same direction, e.g. routines in Becker et al. (2013) We find significant interactions for all our variables of interest, as can be seen in Table 1 . The results for all other covariates are presented in Table A2 and not discussed here, as they are mostly in line with theoretical considerations and not in the focus of our analysis. The regression diagnostics suggest that the models are of relevant explanatory power. We additionally present marginal effects for the coefficients of our variables of interest to show the economic significance of our results.
Empirical Results
As regards the first variable, the average locational ties of occupations employed in a plant, we find that this measure of offshorability is correlated with actual offshoring behaviour of firms. The correlation is significant for all specifications and the marginal effect is small. Hence, we conclude that firms offshore more often if they employ workers in occupations with strong locational ties. This is not in line with our theoretical hypotheses. In the next rows we present estimates for the indices that represent combinations of other job characteristics that determine the offshoring potential of jobs, e.g. routines or cultural linkages. We differ between tow indicators for characteristics that primarily influence the outsourcing decision and the offshoring decision. We find that the two dimensions point in different directions from each other. The outsourcing potential of the workers employed in a plant is positively correlated with actual offshoring behaviour. This is in line with our theory and suggests that potentially outsourceable jobs are indeed offshored more often. As regards the other dimension of offshorability of jobs, namely international tradeability, we find different results. This measure is negatively correlated with actual offshoring behaviour. Hence, we conclude that first and foremost easily outsourceable jobs are offshored, but that ICT use and international tradeability of jobs does not foster this behaviour. Furthermore we find that locational ties of occupations do not prevent firms from increasingly buying intermediate inputs.
Conclusion
To be written.
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